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^^SilTV^^l^^Uh. 7t-A^x7^ 

wr N ismi^^ytc^$iiTv^7T-A^xr 

*^T. ^l<0**y^lfl3ftTU47T-A^x 

ra^7tll ISm2^^U^o-K$^:^>yr 

-r 4 - 1 ztti&t -r & B(BiMfc*5*t & 77-a^x7 

*m l * y fctelASifrc t ^4 yrt-^^S 
2^t«fc3^U BPF«f6tt¥«*^*yt:|EE 

3 iXT^ 7 r - A ^7 x T<7)* A -Ao&q&tft 3 ftX V ^ V * 
^lco^^y^SttSiiTV^^r-A^xr^ff 

¥SWM* y *^^2^^t y izffiEZtiti? t-a^ 
xroty'a^t^yrf -7Mn^ i N 

m i cop< y £*rc i * 43\S£t&*?&£ L ^ ^ x. 
-/Uco^b 0 izmm 2 cr>* y Ko- F 3*vt v >4 fgjE 

«W4^c7)^»^tt^^^ y t , 7r-A^x7 
#IM§;h/CV*4*l<0;rf : eyfc. ^r-A^xT*^ 

mthtithn^A 7v7u*vy-zttz>izmimz& 

ecTA^S^L^^T-A^xT^^x— 



^7r-A^xrco^^A-;^ISWSiiT^4«^' 
fctt* ^»%ix^^^y*^^IE$^7r-A 
^ x r tf« ^ x — )v t i/> >- r £ c? — y -? 4 tz 
th<rm2<n**:VttL. ismi^^y^fSiftSiiT 
v *4^*£tf 36£ Lfc * V x.-)V<ryg.io 0 (~§5S$ 2 

^viz^m^tix^h^iE^ixfz^^^-^mn'rh 

im%m4] *Ahayv*-?±m*&t*'r-?Z® 
^4fca6^»fStt*»»-?c*yi:. 7r-^x7 
3Wfttt5fLTV^4»l^^y4:. 7r-A')x7M 
Si-4fca60^ ?oTn-tr ?lfft#*4EttSaK:*$ 
UT. KWlO^^y MfttoSiiTl^^r-A^xr 

*->T, gtHl^^y^<gtt$nTV^4^r-A^x 

y £tt&ifift£Ltl 77-A')x 7<7)^: y'x-/k 

xv^m&tf^Lttis^-jut&mm^iswy 
m^mfcx t y {c«iES*Lfc 77-A^x r <r>^ i;* 

-y^«»SfLT^4S^(c:ii. av^nro-fevt 
ig^^tt^^-X^y^iaw^ixTv^^yr 
t— y;PSr#^4J: i^v^f ^nm 

y^i. KW«ttNM^^*y*3«lrt3*iTV^4^> 
yrf-^«Bt&iJ:t, BMl^>*yfc:tB« 
3 fix V ^ 4 ^ Ltti/JL -ivomio 0 

wm?mfa* ^ y nwfls v ^ 4 «qe s nfc* ^ * 

-/Pt»i^4ifc*^fc^4EflW!lfc:*5»t47T 
-A^xTc0lgIE*1t. 

*W-43t«>tfO^»»tt4 £ *ft^ ; tyfc, 7r^i7 
tft&toZnx^&^^Ok. 7r-A»>x7S:J(!Hf& 
tz#>cr)-?4 ^nrn-fey^*=rr4IB1«SJlfc:*5V^T. 

^ y ^S-^*^ L^^r-A^xTcT) 

y (c«iESix3t 7 r — a »> x r<^^ ^'x-;^ts 
»SiiTv^4«^fc:li. ^>^yc^W$tiTv^^ft 

L S^x 0 lizwmn^mw^ 

^vizmh^ixx^mm^ixti^^^-)^m^^ 

[000 1] 

y zm^tznmmwizmi-z . 

[0002] 
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(PC) ir^^xh^ytr^-^^S^^ii 
PC^ff«^7yH5:^BJr^m\ P 

[0003] ^(7)777^^ : t 1 J^liWh3y 
XBmtm5 6 0 6 6 6 0*MZ*Ufii>h . a*«*««C*5 

lcF*jj8?re>f ?n7^*y^cj;^T3ifl3*i&<> ^RS 
S£tt¥g^M t>Jt7T-A»>x TtftMft S ivt vvfrv^ 

[0004] 

[JMttflBtfeLJ: 3 fc-r&USS] *B»«F»5 6 0 6 6 
6 0^«^S<i&fi6*^iBflSSWi. 7r-A7x 

TOfc^-C*'), 7r-A^xTCTM^mt^ 

tM q& y tcSiW S *ifc 7 r - A * x T £ R A M tzffiM-f 

[0005] «H^>a«Ut. ^WMMHWfcX* u «c 
7r-A»)xrMlW:, 7T--A9i7W« 

[0 0 0 6] *«B^ffieoBWI4; 7r-^xT£flg 
jE«feftfcflMS*L*>*y<o»Jlt(E»L. {£«& 

&tetei£fi£*j|«t-6 «r h & « . 

[0007] 

fc*l/Ov& # 4fc. ^^M^EWOEtt. 

If, A*xT#ttttS*l*ROKL <■ LTROM 

-W777>'x^^'JHn-Htl,RAMKM 



co^^-;^|ftttSix&. ROMCil W7r-A 

[0 008] *»ty«. WKOX^'JWattS 
ivO*5 S/> yrt-^* 5 . v-f 7 nru-fe J: 

T«e^^#S^LTl**v>*:S£tt % RAIVHcntr- 

[0009] ROM£«|ftS;flTV*S:7r— J^xTfc 

a-W HlxXSr^-r^aC-igiES^ 7 9 v Sol* 
[ooio] ROM^^^^xTv^^>>-rT-7 r ;p 

79 />-jl^^U«SW^^xTV^0 
IE $ it*: y/f- 77P;fc J: l/imco*: "J a. -M± R 

^^y/f-^m, 7^>y^a.^^e»;^is^$ixT 

\^hmEZ1Xtzi?*>yrT-7Mzm*mL^tl&* Z. 

yji.-/Wi#HBS*L-f. RAMfcn-KS*LTV^«iE 

[0011] tUb^J: 3 k:. .>PI^MI^xa- 
;Ui>it/> ? ^>'7*T L -7 r yWS:1KEt. 79* a"*** 'J 
fc*»iWS£fcfcJ:>K ROMtc«»StLTi^7r- 
Wx7i:W^«4L^t, Slfc7T-A 

[0012] 4*:. 7r-A^>x T^jEOfctofcitti? 
C5r^RAMc7)§lli. ^^^L^qe^jt^fc 

y7°T--7';^^gT'+*T'S> 6 COT, RAMM 
[00 13] 

y im^tztm^m^mm^z^xm^th . 
[0014] hi tc N ^^^-xtinrft ^ettsiE 

[0 0 1 5] Hlfcfc^T. 2jW1«HBHIT*>3. 
^bnyb 0 a.-^l^hgPISii^gTft^* ^xhn 

ftLZftogmX'h*) . Mitf^-yt/Pa^t*-? 
(PC) H«IE1^S2U. 
^'Jhlt777yi^ ; e'J$rfflv^^S^i:K77 

[00 16] .TC07 5 yv-jz-^^y^-b^Ci. ®^n* 
XI 0 1 ^^LT^Xh^vb'jL-^l^^cOriwK 
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*$>7-*<7>&&t:1rT0. IfA'xi 0 PCMC 

1 A>f y^7x-x^scs i A y^7x-^kl/7 
#4 yfy ftmi&mW£ i mt'?$>* 

[00 1 7] 77 >y^*^y#-K2l;:*HvC x 2 1 
11 Tt^hnytTj.-? 1-^7^ y^jL^^tU 22fc^0 
-f y^7x-X$r^I0. ^^O7 o m^y-»f2 4<7)fg^ 
tCflHT. ^XbaVtfjL-^ 1^77 yi^jL^^U 2 

[0 0 18] 2 211 ^M7>b^-^^S#a^x 
-^*fS^^^O77-y^^^^U-CJ)0. ?S&<1 
<077 vi'jLj<^ i J^v7 0 frt>ffif&Ztl&. 77 7yj. 

[00 19] 2 311 tab^yta-^l icOfgJT'x 

-*A«y7r-e$>&* f-^A' 7 7r 2 3d *W?u 
7 8 n-fe7t24^777ya^ : ty 2 2 Jct&*ft$*VC^ 

tlh* f-M77r2 6ll ^f^/^RAM^ 

[00 20] 24(1 7^n7'n-fe7n*^ *X 
hrzye^-^l^^jiO^^yF^JtW^^y^ 
jl^^U 2 2<?mm. f U777ya^ty22i:f 
-^ 7 7r230^hnyta-^ lfcf-^ 

[0021] 2511 7T-w^xT#^£;ftT^& 
^flSlxtfX^y (ROM) T'W e ROM2 5il 
X^ROM-^EE PROMf IT777 yji^fj^ri:' 

<9^ffcttco* ^ y X * *i(f J; v \ 

[00 2 2] 2 611 7^ yi^jL^^U 22\,zWfoZiX 

\<2tl&yyyj*T?*Xtf'*Ji&£*fJ (RAM) T 
hh. RAM26J1 7^^P7n-fe7t2 4A> 

ffiffl-fl) T 7-^^^Ui:LTl>fl&ffl^rfigT'S)l). RAM 
2611 X^f * 7^RAM^f$ 7^RAMfl 
X ^ V *^T? -fe X£*njfig& 7 ^ y >- * U & if 

^yT&fitf io. 

[00 2 3] ^<IT\ 777y^ : E'J22il 7 7-y 
y^U2 0 1 ^LT3yhn-72 lWSig^tl 

777^X20 11^, 777y^'J22l: 
«ff^y^7x-^Rt^ f-^ 7 7r2 
3(1 f-^ 7 7T^U2 02^Lt3yhn-7 

2 1W»^ 4 f^A' 7 7r^2 0 2ll 



^77f23^«^^7x^gffitl). 
nyhn-721, 7^oTPt7t2 4 N ROM2 
5<£UTRAM2 6ll n-*;WU2 0 3^U, 
n^;WU2 0 3ll v>r ? 
oro-tr y ^ 2 4 >f^7x-X £ 

[0024]H2te s 777yx^'J 22c?0f-yr0 

[0025] iTu 7^7h'l/X0- n-icit 

x-^tetoSft^, rn7;rh>xn(;ii igiE$ 

iaKc0/U7^ll 7 7 7y^ ; t 1 J2 2!:fJit^ 

[0026] iKE^ix^ t-j^x TtffeMZtiX^ 

TV**. JL—^-r-^atRKfc, «5E7t-A*xT 
f&#l3ff2 2 lte<gIE7T-A'!«giS2 22^ 0 <giE 
7T-AS1S2 2 2I1 «IE7T-A^xTtt*^2 

2iizmiEZ1xrzyT-j*VjLTtfmihZtix^&frZ 
z> frZm-tmiEy r-At*77 ^flt if<olff**«l* L 

Tft^J^LTi**v*i£ttl fl£E7r-A^te7 
7 ^liKKE £ fufc y r - ^ x r t ^ t . 
[0027] ii-C, :/n>y?r FU^nil f-tbV&> 
t>tiXU&. 4fc, 02*C(1 1^E£*i*:7t--at>x 

o<7)yD^y^SrffifflL^%&(cov^T*LT^^^. ^ 
lE^fifc 7r-A^x TO^ S/'a. — ;l^v> yy°"r-7 

[002811311 ROM2 5Ctett3*lTV^7r 
[0029] ROM2 5fc«ttSil-Ov6 7T— A^x 

^fi?ni.^ya-m& e Wy>y7f-7' 
/Wi. *an*yx-/n f ■ • ■ . ^^e^'x-^kco 
.7Kl/X$:SlTi^. »ya^l. ■ • ■ . « 

[0 0 30] H4«l ROM2 5fcr«tt3ftTV*£«» 
^y®I^y^.-^^j(ffltl.v>( ^n7°o-fe>y^c07 

[0 03 1 ] ^f77'10 0im^ s v-r ^ 
nrn-fe y^2 3i5i^ayho-^2 lco^a^Sr 



/ 
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[0 0 32] «WC. Xf771 0 0 2(Cii^T. RO 
M 2 5 fcl^SftTt*6*SB$'> yrf-^*RAM 
2 6i:ne-f|» t 05li, '^f'yri 0 0 2£J&^L 
fc»^RAM2 6^rtS£iSLTV*£. 

[00 3 3] Xf 7710 0 3T11 
2 2^<@OT$n/c7r-A^iT^fStt$tLTV^yn 
^TFP;*n^IE7r-A^3ia52 2 2^f-^ 
77r 2 3£fi9L?0&. m 7>f^n7D-b 7 

a^ms* 222 nrnE? r-^my ? y - h l „ 

7 ^ >y 'J 2 2 coyo y ;7Hl/Xn fcflKESfi 

(Xfy71 0 0 4) . 

xf77l0O5i5i^f771 

006M«, ^f7710 0 5ll 7t>*y>-.x>C 
^E'J 2 2<mi£i*ixte7T-J*^±T&ffih%tiX^& 
7ay?TYl'Xn<ntemyT~J*VxTWHgl2 2 1 
tf-My7r 2 3&3fcj£Lt:iv&, Xf>v710 0 
6"m. r-^^' y^r2 3tc|K^$tL^IE7r-A 
T 7xTt&lrtSP£RAM2 6(3=7 tr-LTWg,. 
[00 3 5] 0614. XT771 0 0 5toXlfXTv7 
10 0 6^1^-)^RAM2 6^$:^U 
V^4. <T<1T\ Xf7710 0 2TROM2 5K3e 

-s*ifc«aB^>vrf— r/wi. y^^^^y 2 

ilh. Xf7710 0 6^TUcS{l XT7710 

07 tan*. ac^wi*ff5. 

[0036] i^iE^ix^^> ? i--;^^>>'r^--'y;P 
*>777y'^iJ22t07P7^7h'l/Xn IzmfrZ 

[00 3 7] 07 te. 1£jE:7r-A'>xT'g3lgB2 2 2 

comiE y r -a**? t> r&ffiEy r - a * x r 

& Q RAM2 6CI1 ROM2 5le^£flTV^3JJjg§ 

[0038] H7(C*5^T. Wft^ isj-—)Vl CO^: 'J jl 
-/Hi SrBKXai-rfflBf 2 5 1 |ffly>y7f-7 
/K7)2 6l£#»8U ^'.a— /Phc7>7 F 
2 6 1*4. W&^J ±-)l*i<r>TV\/At:^LX\^<7) 

[0039] mmtz. WB^iSx- /Ht^res^x— j 
£BWart-flTOr2 5 2T14. y;i^c7)2 

6 2^L, ^yi-;U<7)7Hl/X«H, 262 
(4. Iffll* j i?)7KI/X^LtV^OT, 



[0040] 0814. 1gJE^r-A^xr^g8222 
coigjE? r ~A3r&7 yftmiE 7 r -A** x 7#IS«rt 
^ilTV^^tSrinLTV^^. o£OROM25£ 
t&W$*lT^&7T-A?x7 LT t > 6 

t3^yT-2x^^T<Dyx3—£m^Ltzh(OTfo&* 
08T14. ROM2 5rtO*DJW*^x-/Phfc^ 

S^jl— /HiftJ: T/WR*: zSjl-)V j tc^£igIE$;ftj£ 
fgiE* ^jL-;Uh i: l^iE^ ya^j^RAM26 £f8 

?Mzft^hfeiE%ixtimEi/*r yy^—ytut* ram 

^ a h & J: t/HE^t i^jL — )V j ^'RAM 2 6 'MSHl 

ztLttm*. mi&xvmezm^xmwLtiXoiz 

[004 1 ] H8fcfeV^T. V 1 ^ • 

-/L-h *Df t/aj"*"fflKlf 2 5 1 Ti4. flSE^A- >7r-7 
/U02 6 3S:#5HU tj/A-yHiOT F . 
2 6 311 «jE*^a— /UhOTFU*£*LTV*S«0 

t\ ^m^jpL-ivi^^miE^^^-juhizmmm 

[0042] nWiZ^ is*. -)V k <7)t is* -)V j 

£«*tfartffli?r2 5 2T14. flgjE^A- y/f^^^ 2 
64£#BgU *5^L-;Pj<07FU*£f§*. 2 64 
14. lfiE*^A-^jtf>rH^t*LTV^*OT. W 

[0043] £CIT\ 07^1^^*:/^— 7/U0 2 
6 1 h08CO^iEi/>>'7 , 'T--y^2 6 3J4RAM2 6 

7f-7;^2 6 2bm&(T)VgS-i/*>y 0 ^—7)V2 6 
4*>RAM2 6JiT|iH c7)T KVXT'J)^ , ^7^. V>f 
^aro-b-y^2 3ii:. RAM2 6 (CtSW^ilTV^^ 

^yy-'r-y^m^x. ^^-^ouf^aiL^fi 1 

[0044] tLhcOJ: 3^. RAM 2 6 ^tSWSA^^* 
^yrx-y;^ttflB-rsc:fcfc:iO.'ROM2 5fc« 

7r^x7^1^SSt&S, ^3^. ^S^S 
^AC^^^I. RAM 2 6 ^illi, y»7f 

♦rcfil^-C. RAM^fi?r{S^-e§. iSBK:77y 
y^t^-H2^JI«-C§l)o 

[0045] (gjE^n^^-wrx-r/p^^ 
777 ^^^^e y 2 2 i,zte#rf&tztb<r>^miz 

nixm9zm^xmwi-&* 139*511/010(4. m 
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h V << 9 o7 u-fe >y *T 2 4 iz 7 o-^-^ - FT*S>& «, 
[0046] Xf7/2002^^T, ^Xb 

Xf7r2 0 0 3t«h3yewi 
^ffL/c^^y F^J^t^. Xf7r2 0 0 3(:fe 

? 4 havyVX+b&WrSlzi^ Xf7/2 0 0 5t:l 
A. ^3*^ h^vyOT^CIi:, Af772 0 

tit. 7?vi'*X^)22{Z^Lt:i;^V7-T-7 

[0 04 7] Xf772 0 04cOlS37yWIIi: > 
F nyt'^-^ l ^-ifx-^^S^ii^iO , 

mmm~f&. ^f7r2 0 0 4^Jgit Xf77' 
20 0 2fcMD> ^xhuytrj.^^i^^^^nv 

[0 048] Xf7T2 0 0 3X1^*7^ b^^Kt 
¥45?$*xl>J:. Xf7r2 0 0 5Cijn-C, *xhr7>- 
tr^-?l ^^-^^y^r 2 3^cOT r -^&i*£n 

[0 04 9] &ivc. ^f772006t:i3UT, *X 
h 3 >- tf .x - * 1 #ffcfr t ^ a 7 ^ K £ fchT & 

^£Ci££n:yhu-^2 l £I£5£U ^xhrjyejt 
-M^^f-^tMT^ (Xf77200 
7) . 

[0050]^ F 1 fti&ifi 

**Tt££:. X*r'yT2 0 0 8(e:*>Vv^ tgIE7r-A 
<^lg02 2 2 coi£E 7r-Afi7 7 ^JtJ&t § 
^7723 7 r - A 9 x T tSttffl* 2 2 1 te« 

[00 5 1 ] *<7)f£. Xf7T2009l:i)^'C, t— 

^'•y7r 2 3£§#&£ftT^£*xhr7>'t: j.-^ 
i ^ co^r - ? £ 7 7 >y ^ ^ ^ U 2 2 coy cr y ? T F 
l^ncO<£E:7T-A^r^gff2 2 x 
-M'77r23 OlKE? r - 2 2 2 KfcfJEt 

Sf-^^777^t'J 2 2^rn y^TVUXn 

omiEy r-Mmmm2 2 2 \z$m~rh . 

[00 5 2] ^^'y^^>^»J2 2^0T-^iKiM»T 
(Xf7720 10) . x-*«5M#*riXfc 
Xfy72 0 1 lfcfc^T. 777ya^ty22 

[00 5 3] ^f7/2 0 1 2lC*>Wt\ 77 vis*.* 
^V2 2^(07*uy7£>1)m-TLtimz. Xf7/2 0 

^ ( 

[0054] ,I<r-C. Tr-^^xTSr^E-rs^fc 



U^-F2^$fJffliey^i5^-r^ # Xf772 0 0 3C 

ZbZlzte^ ^h3ytwi*«7>fh37y 
KtSWrLTfc, <SJE7r-A^xTlSWS2 2 lfcJ: 
X/miE7 r -A««^o»*ii»*ff *>*^ J: 3 fcT 

[0055] H4^L^mai^>'3yffll^:> ? j2.-;U$r^ 

SOIWIfcov^. HI l«rfflv>TKWt&.. 
[00 56] ^-f. Xf7r3 0 0H:fcV^, vf? 
Drn^7t2 3i3it;3yho^7 2 1£>*8HR5&S: 

[005 7] ftWC. ^f7/3 0 0 2tli, 7 

^t'j2 2coifiE^^7T-A^xr^t&^$nT 

V^/O 7^TK1/X n<7miE7 T-J± f gWm2 2 2* 
f^A' 7 7r23l:tSUt^ 0 *<?)f£. v-f^a 
7Pt7t24li, f^A' 7 7r2 3(:g^^H 
IE7 r - 2 2 2 <5DfgIE7 r - A^f* 7 5 ^£ y 

-FU 777y^ : £ , J22^n7^7h'l/Xnt 

V*&*»£ 3 (Xf77'3 0 03) . 

[0058] mEZtittiSjL-ji^i;* y/f-/^ 

* ? 777y^ : eU 2 2c0^o y^Th'MnfclttlS 
<lTV^«^(^i. Xf773004 s Xf773 0 0 
5fUXf773 0 0 6^Wfl, tt Xf773 00 
4t±. 7? y^ju^^r'J2 2<7)0iE$ix^^r-A'>x 
T £ ilT V y o y 9 T F n cojglE 7 r - A 
*/-xTfg**iaS2 2 1 Jf-M77r2 3£<BSLTl* 
I. Xf77300 5m'f-^y7r 2 3lzm& 
$n^fgIE^r-A^x7^tt3P^RAM2 6tc=7e- 
LTV*£„ XT->yr3 0 0 6T'ii. y>y7f-7W 
RAM2 e^^b^^^M^yrf^/yU:^ 
-r&£#>(C. ROM3 5c7)^^>>'^r7 x --yy^rK 
l/^CMtl)^7t7 hSrlS^LTV^. 
l^t^«ri:(CJ:0. ROM3 5«y>y7f-7 
RAM2 6^=7h* > -^fl^jEv>>'r 
f--7/\s*&mi-&Zbimmi f z%:&. XT- y7°3 0 0 

6ots. ^T-yr3 0 0 7(cji^, y:^^^^. 

[0059] mEZKtti?x—)\^i;*rV7 e T—7)V 
*<777i/^ : E , J 2 2(7)70 y?7P n(C*gtt$ 
fLT^i«^Ui. Xfy73 0 0 7fcl», 

[006 0] HI 2«i. !SiE7r-A^xT < g ; JlgP2 2 
2 c0<giE7 r - A** 7 7 ytmiEy t — A^x TT^lg 

5 tefOMS l^77-^x TCTJII^^fc LT 
v v ^&co 7 r — A *? x r (7) 7 n- $r 0^ L ti i> art* 

[0 06 1 ] mi 2£*3WC. affl^^A-zH^^ 
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771^)2 5 3£#BHU ^A-zl/hcOT 

&<ot\ WRs;A-^i*«>«B*s;*-/Phfc»i 

[0062] ^Jjffl^ is a -)V k co^e i/^-)V j 
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(54) TITLE OF THE INVENTION: METHOD FOR CORRECTING FIRMWARE IN 
MEMORY DEVICE AND MEMORY DEVICE 

(57) OBJECT: To provide a low-price memory device that is formed 
with such a non-volatile semiconductor memory as a flash memory 
and enables the firmware built in it to be corrected easily. 
SOLUTION: In a flash memory card 2, instead of an error-occurred 
firmware module detected in a ROM 25, a corrected firmware module 
stored in a RAM 26 is used to restore. the firmware in the ROM 
25 from the error. The corrected firmware module is loaded from 
the flash memory 22 to the RAM 26 when the flash memory is powered. 
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WHAT IS CLAIMED IS: 

1 . A method for restoring firmware stored in a first memory 
from an error in a memory device comprising a -non-volatile 
semiconductor memory for storing data written from a host 
computer, a first memory for storing said firmware, and a 
microprocessor for executing said firmware, . 

wherein said non-volatile memory stores an error-occurred 
firmware module and a jump table for denoting a relationship 
with said error-occurred firmware module when an error occurs 
in said firmware stored in said first memory, 

wherein said error-corrected firmware module and said 
jump table are loaded from said non-volatile semiconductor 
memory to a second memory if said non-volatile semiconductor 
memory stores said error-corrected firmware module and said jump 
table upon a power on processing, and 

wherein said microprocessor refers to said jump table 
loaded into said second memory to execute said error-corrected 
firmware module loaded in said second memory instead of said 
error-occurred firmware module stored in said first memory. 

2. The method according to claim 1, 

wherein said jump table stored in said first memory is 
copied into said second memory upon a power on processing, 
wherein said microprocessor refers to said jump table 
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stored in said second memory when said non-volatile 
semiconductor memory does not store said error-corrected 
firmware module, thereby executing said firmware stored in said 
first memory, and 

wherein said error-corrected firmware module and said 
jump table are loaded from said non-volatile semiconductor 
memory to said second memory when said non-volatile 
semiconductor memory stores said error-corrected firmware 
module while said jump table copied from said first memory is 
overwritten on said loaded jump table, and 

wherein said microprocessor refers to said jump table 
loaded into said second memory to execute said error-corrected 
firmware module loaded in said second memory instead of said 
error-occurred firmware module stored in said first memory. 

3. A memory device comprising a non-volatile memory for 
storing data written from a host computer, a first memory for 
storing firmware, and a microprocessor . for executing said 
firmware, 

wherein said memory device further includes a second 
memory into which an error-corrected firmware module and a jump 
table are to be loaded from said non-volatile semiconductor 
memory, and 

wherein said memory device executes said error-corrected 
firmware module stored in said second memory instead of said 
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error-occurred firmware module stored in said first memory if 
said non-volatile semiconductor memory stores said error- 
occurred firmware module and said jump table denoting a 
relationship with said error-occurred firmware module, as well 
as said non-volatile semiconductor memory further stores an 
error-corrected firmware module when an error occurs in said 
firmware stored in said first memory, 

4. A method for correcting error-occurred firmware stored 
in a first memory comprising a memory device provided with a 
non-volatile semiconductor memory for storing data written from 
a host computer, a first memory for storing said firmware, and 
a microprocessor for executing said firmware, 

wherein said microprocessor, when an error occurs in said 
firmware stored in said first memory, refer to a jump table stored 
in said non-volatile semiconductor memory to execute an 
error-corrected firmware module stored in said non-volatile 
semiconductor memory instead of said error-occurred firmware 
module stored in said first memory when said non-volatile 
semiconductor memory stores said error-occurred firmware module 
and said jump table denoting a relationship with said 
error-occurred firmware module, and if said non-volatile 
semiconductor memory further stores an error-corrected firmware 
module upon a power-on processing. 

5. A memory device provided with a non-volatile 
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semiconductor memory for storing data written from a host 
computer, a memory for storing firmware, and a microprocessor 
for executing said firmware; 

wherein said memory device, when an error occurs in said 
firmware, executes an error-corrected firmware module stored 
in said non-volatile semiconductor memory instead of said 
error-occurred firmware module stored in said memory if said 
non-volatile semiconductor memory stores said error-occurred 
firmware module and said jump table denoting a relationship with 
said error-occurred firmware module, as well as if said 
non-volatile semiconductor memory further stores an error- 
corrected firmware module. 
DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

FIELD OF THE INVENTION 

The present invention relates to a memory device that uses 
an electrically rewritable non-volatile semiconductor memory 
as a recording medium, more particularly to a memory device 
formed with a non-volatile semiconductor memory that enables 
its built-in firmware to be corrected easily. 
[0002] 

DESCRIPTION OF THE PRIOR ART 

There is a memory device formed with such a flash memory 
as a non-volatile semiconductor memory. The flash memory, when 
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data is written in a block consisting of one or more sectors, 
is required to erase the data from the block before the writing. 
If such a memory device is connected to such a host computer 
as a personal computer (PC), the memory device is required to 
analyze commands, etc. issued from the PC to control 
reading/writing of data requested from the PC. 
[0003] 

Firmware is stored in such a memory device and used to 
control this flash memory and processings between host computers . 
Such a memory device is disclosed, for example, in the official 
gazette of US Patent No. 5606660. In this conventional memory 
device, the firmware is stored in a non-volatile semiconductor 
memory and loaded into such a memory as a RAM to be executed 
by a microprocessor built in the memory device. If the firmware 
is not stored in the non-volatile semiconductor memory, the 
subject host computer writes the firmware in the non-volatile 
semiconductor memory with a special command. 
[0004] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

The official gazette of US Patent No. 5606660 describes 
means for storing the subject firmware in a non-volatile 
semiconductor memory. However, the gazette does not describe 
any consideration to be taken to correct errors to occur in the 
firmware. According to the method described in the gazette, 
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therefore, firmware errors cannot be corrected so easily. This 
is a problem in the convention memory device. In addition, the 
RAM capacity increases, since the firmware stored in the 
non-volatile semiconductor memory is loaded into the RAM. This 
is another problem in the conventional memory device. 
[0005] 

Under such circumstances, it is an object of the present 
invention to make it easy to correct firmware errors even when 
the errors occur after the firmware is stored in a non-volatile 
semiconductor memory. 
[0006] 

It is another object of the present invention to provide 
a low-price memory device capable of reducing the capacity of 
the memory used to correct firmware errors. 
[0007] 

[MEANS FOR SOLVING THE PROBLEMS] 

In order to achieve the above objects, according to one 
aspect of the present invention, the firmware stored in the 
memory device is .configured by a plurality of modules, each 
corresponding to a function and a jump table to be referred to 
at the time of calling each module. The jump table stores the 
address of each firmware module. Furthermore, according 
another aspect of the present invention, the memory device is 
configured by a flash memory that is a non-volatile 
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semiconductor memory, as well as a microprocessor, a ROM for 
storing the firmware, and a RAM into which the jump table provided 
in the firmware stored in the ROM or a corrected version of the 
jump table and a corrected firmware module are loaded. The flash 
memory stores data written from a host computer, an updated jump 
table, and a plurality of firmware modules. - The ROM stores the 
firmware beforehand. 
[0008] 

When the memory device is powered, the jump table stored 
in the first memory (ROM) is copied into the RAM by the 
microprocessor. When no error is detected in the firmware, the 
jump table copied into the RAM denotes the address of each 
firmware module stored in the ROM as it is. 
[0009] 

If an error is detected in the firmware stored in the ROM, 
however, the error is corrected, and then the error-corrected 
firmware module is stored in the flash memory. At the same time, 
the jump table is updated so as to denote the address of the 
error-corrected firmware module, and then stored in the flash 
memory. 
[0010] 

If an updated jump, table and a plurality of firmware 
modules are stored in the flash memory after the jump table is 
copied from the ROM into the RAM, the updated jump table and 
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the plurality of firmware modules are loaded into the RAM . At 
this time, the jump table copied from the ROM is overwritten 
with the updated jump table stored in the flash memory. 
Consequently, the error-occurred firmware module stored in the 
ROM is never referred to. Instead, the corrected firmware 
module loaded in the RAM comes to be referred to. 
[0011] 

As described above, because both of an error-occurred 
firmware module and the jump table are corrected/updated before 
they are stored in the flash memory, the firmware is recovered 
easily even from errors that occur while it is stored in the 
ROM. 
[0012] 

The capacity of the error-occurred module and the jump 
table is enough to cover the capacity of the RAM required to 
correct the firmware, so that it is possible to realize a 
low-price memory device that can reduce the RAM capacity. 
[0013] 

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT] 

Hereunder, a description will be made for a memory device 
composed of a non-volatile semiconductor memory in an embodiment 
of the present invention with reference to the accompanying 
drawings. 

[0014] 
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Fig.l shows a block diagram of a memory device in the 
embodiment of the present invention. The memory device shown 
in Fig.l is employed as an external memory device of a computer. 
[0015] 

In Fig.l, reference numeral 2 denotes an external memory 
device used for a host computer 1. The host computer 1 
stores/reads data in/from the memory device. For example, the 
host computer 1 is a personal computer (PC) . The external memory 
device 2 is referred to as a flash memory card, since the flash 
memory is used as the non-volatile semiconductor memory (memory 
device) . 
[16] 

The flash memory card 2 sends/receives commands and data 
to/from the host computer 1 through a standard bus 101. While 
various interfaces such as the PCMCIA interface and the SCSI, 
interface are usable for the standard bus 101, any of those 
interfaces can be used for the bus 101 if it uses a predetermined 
protocol between the host computer 1 and the external memory 
device required for the host computer 1. 
[0017] 

The flash memory card 2 includes a controller 21 for 
interfacing with the host computer 1 and a flash memory 22 and 
controlling data transfer between itself and the host computer 
1/flash memory 22 according to the instruction from the 
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microprocessor 24 . 
[0018] 

Reference numeral 22 denotes flash memory for storing data 
written from the host computer 1 and composed of a plurality 
of flash memory chips. The flash memory 22 stores management 
information for managing user data handled by the host computer 
1, as well as error-corrected firmware modules and an updated 
jump table and management information used to manage user data. 
[0019] 

Reference numeral 23 denotes a data buffer for storing 
data temporarily to be sent/received to/from the host computer 
1. The data buffer 23 is also used when the microprocessor 24 
reads/writes data from/in the flash memory 22. The data buffer 
2 6 may be any memory such as a static RAM, a dynamic RAM, and 
a flash memory if it can be accessed at random. 
[0020] 

Reference humeral 24 denotes a microprocessor that 
controls commands to be written by the host computer 1, manages 
the flash memory 22 , and controls data transfer between the flash 
memory 22 and the data buffer 23 and between the host computer 
1 and the data buffer 23. 
[0021] 

Reference numeral 25 denotes a non-volatile memory (ROM) 
that stores the firmware. The non- volatile memory (ROM) 25 may 
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be any of a masked ROM, an EEPROM, and a flash memory. 
[0022] 

Reference numeral 26 denotes a memory (RAM) that can be 
accessed at random. Corrected firmware modules and the updated 
jump table are loaded into this memory 26. The memory (RAM) 2 6 
can also be used as a work memory of the microprocessor 24. The 
RAM 2 6 may be any of a static RAM, a dynamic RAM, and a flash 
memory if it can be accessed at random. 
[23] 

The flash memory 22 is connected to the controller 21 
through a flash bus 201. The flash bus 201 has an interface that 
depends on the flash memory 22. The data buffer 23 is connected 
to the controller 21 through a data buffer bus 202. The data 
buffer bus 202 has an interface that depends on the data buffer 
23. The controller 21, the microprocessor 24, the ROM 25, and 
the RAM 26 are connected to each another through a local bus 
203. The local bus 203 has an interface that depends on the 
microprocessor 24. 
[0024] 

Fig. 2 shows an internal block diagram of a chip 0 of the 
flash memory 22* 
[0025] 

User data is stored in block addresses 0 to n-1 of the 
chip 0 respectively. A block address n stores a corrected 
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firmware module. The block space following the block address 
n stores information used to manage the flash memory 22. Each 
user data part includes a user data management part, which 
retains management information for managing, for example, the 
state of the user data part. How to use the user data management 
part will be omitted here. 
[0026] 

A corrected firmware storage part 221 for storing a 
corrected version of the firmware also stores the updated jump 
table and a plurality of error-corrected firmware modules. 
Similarly to the user data part, the corrected firmware storage 
part 221 includes a corrected firmware management part 222. The 
corrected firmware management part 222 retains such information 
as a corrected firmware presence/absence flag that denotes 
whether or not any corrected firmware module is stored in the 
corrected firmware storage part 221. When no error is detected 
in the firmware stored in the ROM 25, the corrected firmware 
presence/absence flag denotes that there is no error-corrected 
firmware module therein. 
[0027] 

The block address n is predetermined. In Fig. 2, a block 
is used to store error-corrected firmware modules and an updated 
jump table. However, those error-corrected firmware modules 
and the updated jump table may also be stored over a plurality 



13 



of blocks, 
[0028] 

Fig. 3 shows an internal block diagram of the firmware 
stored in the ROM 25. 
[0029] 

The firmware stored in the ROM 25 consists of a power-on 
processing module, an initial jump table, and initial modules 
1 to k. The power-on processing module is executed when the 
memory device is powered. The initial jump table retains 
addresses of the initial modules 1 to k. Each of the initial 
modules 1 to k is a program dedicated to a function. 
[0030] 

Fig. 4 shows a flowchart of the processings performed by 
the microprocessor 23 for executing the power-on processing 
module stored in the ROM 25. 
[0031] 

At first, the microprocessor 23 initializes the 
microprocessor 23 and the controller 21 in step 1001. 
[0032] 

The microprocessor 23 then copies the initial jump table 
stored in the ROM 25 into the RAM 26 in step 1002. Fig. 5 shows 
the contents in the RAM 26 after the processing in step 1002 
is completed. 
[0033] 
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In step 1003, the microprocessor 23 transfers the 
corrected firm management part 222 stored in a block address 
n to the data buffer 23. The block address n stores a corrected 
version of the firmware . stored in the flash memory 22. After 
that, the microprocessor 23 reads the corrected firmware 
presence/absence flag in the corrected firmware management part 
222 to check whether or not any error-corrected module and/or 
updated jump table is stored in the block address n in the flash 
memory 22 (step 1004). 
[0034] 

If the check result is YES (stored), the microprocessor 
23 executes the processings in steps 1005 and 1006. In step 1005, 
the microprocessor 23 transfers the corrected firmware storage 
part 221 stored in the block address n to the data buffer 23. 
The block address n stores a corrected version of the firmware 
stored in the flash memory 22. In step 1006, the microprocessor 
23 copies, the corrected firmware storage part transferred to 
the data buffer 23 into the RAM 26. 
[0035] 

Fig. 6 shows the contents of the RAM 26 after the 
processings in steps 1005 and 100 6 are completed. The initial 
jump table copied from the ROM 25 in step 1002 is overwritten 
with the updated jump table stored in the flash memory 22 . After 
the processing in step 1006, the microprocessor 23 executes the 
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processing in step 1007. 
[0036]' 

If any error-corrected firmware module and/or jump table 
is stored in the block address n in the flash memory 22, the 
microprocessor 23 executes the processing in step 1007. 
[0037] 

Fig. 7 shows a firmware operation flow when the corrected 
firmware presence/absence flag in the corrected firmware 
management part 222 denotes that no corrected version of the 
firmware is stored in the part 222, that is, when no error occurs 
in the firmware stored in the ROM 25 . The RAM 26 stores an initial 
jump table copied from the ROM 25. 
[0038] 

In Fig. 7, the initial jump table 261 is referred to at 
a place 251 where a module h of the initial module 1 is called 
so as to obtain the address of the module h. Reference numeral 
2 61 denotes the address of the initial module h, so that control 
is passed from the initial module 1 to the initial module h. 
[39] 

Similarly, at the place 252 where the module j of the 
initial module k is called, the initial jump table 262 is referred 
to so as to obtain the address of the module j . Reference numeral 
2 62 denotes the address of the initial module j, so that control 
is passed from the initial module k to the initial module j. 



16 



[0040] 

Fig. 8 shows a firmware operation flow when the corrected 
firmware presence/absence flag in the corrected firmware 
management part 222 denotes that a corrected version of the 
firmware is stored in the part 222 , that is, when an error occurs 
in the firmware stored in the ROM 25. In Fig. 8, an error occurs 
in each of the initial modules h and j , so that corrected versions 
of the initial modules h and j are stored in the RAM 26. In 
addition, an updated version of the initial jump table is also 
stored in the RAM 26 so as to update the addresses of the corrected 
initial modules h and j. At this time, the updated jump table 
and the corrected initial modules h and j are stored in the RAM 
26 as described with reference to Figs. 4 and 6. 
[41] 

In Fig. 8, at the place 251 where the module h of the initial 
module 1 is called, the updated jump table 263 is referred to 
so as to obtain the address of the module h. Reference numeral 

263 denotes the address of the corrected module h, so that^ N ontr,oi 
is passed from the initial module 1 to the corrected module h. 
[0042] 

Similarly, at the place 252 where the module j of the 
initial module k is called, the updated jump table 264 is referred 
to so as to obtain the address of the module j . Reference numeral 

264 denotes the address of the corrected module j , so that control 
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is passed from the initial module k to the corrected module j. 
[0043] 

The initial jump table 2 61 shown in Fig. 7 and the updated 
jump table 263 shown in Fig. 8 are stored in the same address 
here. Similarly, the initial jump table 262 shown in Fig. 7 and 
the updated jump table 2 64 shown in Fig. 8 are stored in the same 
address. In addition, the microprocessor 23 uses the jump table 
stored in the RAM 26 to call each module. 
[0044] 

As described above, because the jump table stored in the 
RAM 26 is used, if an error occurs in the firmware stored in 
the ROM 25, the error-occurred firmware module is stored in the 
RAM 26 and the jump table is updated, thereby the firmware is 
recovered from the error easily. And, the capacity of the jump 
table and the error-occurred firmware module is enough to cover 
the capacity of the RAM 26 required to correct the firmware error . 
It is thus possible to reduce the RAM capacity and realize a 
low-price flash memory. 
[0045] 

Next, a description will be made for a procedure for 
storing an updated jump table and a corrected firmware module 
in the flash memory 22 with reference to Fig. 9. Figs . 9 and 10 
show flowcharts of the processings performed by the 
microprocessor 24 to execute the firmware after the power-on 
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processing described with reference to Fig. 4. 
[0046] 

At first, if the host computer 1 issues a command to the 
flash memory 2 in step 2002, the microprocessor 24 checks the 
command type in step 2003. If the command issued by the host 
computer 1 is a special write command, the microprocessor 24 
goes to step 2005. If not, the microprocessor 24 executes an 
ordinary command processing in response to the command in step 
2004. A special write command means a command for writing both 
updated jump table and corrected firmware module in the flash 
memory 22. 
[0047] 

The commands for ordinary command processings in step 2004 
are used by the host computer 1 to write/read user data and read 
information from the flash memory card 2. The description for 
them will be omitted here. After the processing in step 2004 
is ended, the microprocessor 24 returns to step 2002 to wait 
for the next command from the host computer 1. 
[0048] 

If the command issued in step 2003 is a special write 
command, the microprocessor 24 sets necessary data in the 
controller 21 so that the host computer 1 transfers data to the 
data buffer 23 in step 2005.- 
[0049] 
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After that, the microprocessor 24 transmits a signal to 
the controller 21 to denote that the microprocessor 24 is ready 
to execute a command issued from the host computer 1 in step 
2006, then waits for data to be received from the host computer 
1 (step 2007) . 
[0050] 

When the data transfer from the host computer 1 is 
completed, the microprocessor 24 writes a flag in the data buffer 
23 corresponding to the corrected firmware presence/absence 
flag in the corrected firmware management part 222. The flag 
denotes that both updated jump table and corrected firmware 
module are stored in the corrected firmware storage part 221. 
[0051] 

After that, in step 2009, the microprocessor 24 transfers 
the data received from the host computer and written in the data 
buffer 2 3 to the corrected firmware storage part 221 denoted 
by the block address n of the flash memory 22 and the data 
corresponding to the corrected firmware management part 222 of 
the data buffer 23 to the corrected firmware management part 
222 denoted by the block address n of the flash memory 22 
respectively. 
[52] 

After the data transfer to the flash memory 22 ends (step 
2010) , the microprocessor 24 sets the start of the program in 
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the flash memory 22 in step 2011. 
[53] 

After the program transfer to the flash memory 22 ends 
in step 2012, the microprocessor 24 returns to step 2002 to wait 
for the next command from the host computer 1. 
[54] 

At this time, firmware correction should be avoided. It 
can be very dangerous. To avoid this, a control pin is set in 
the flash memory card 2. The control pin should also be checked 
in the special command check in. step 2003. For example, when 
the ground level is denoted, it is prevented that a special write 
command is written in any of the corrected firmware storage part 
221 and the corrected firm management part 222 even if the command 
is issued from the host computer. 
[0055] 

Next, a description will be made for some other 
processings that are not included in the flowchart for executing 
the power-on processing module shown in Fig. 4 with reference 
to Fig. 11. 
[56] 

At first, the microprocessor 23 initializes both of the 
microprocessor 23 and the controller 21 in step 3001. 
[0057] 

After that, in step 3002, the microprocessor 24 transfers 
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the corrected firm management part 222 denoted by the block 
address n of the flash memory 22 to the data buffer 23. The 
corrected firmware is stored in the block address n. After that, 
the microprocessor 24 reads the corrected firm presence/absence 
flag of the corrected firm management part 222 transferred to 
the data buffer 23 to check whether or not both corrected firmware 
module and jump table are stored in the block address n of the 
flash memory 22 (step 3003) . 
[0058] 

If both corrected firmware module and jump table are 
stored in the block address n of the flash memory 22, the 
microprocessor 24 processes the steps 3004 to 3006. In step 3004, 
the microprocessor 24 transfers the corrected firmware storage 
part 221 denoted by the block address n in which a corrected 
version of the firmware stored in the flash memory 22 is stored 
to the data buffer 23. In step 3005, the microprocessor 24 
copies the corrected firmware storage part transferred to the 
data buffer 23 into the RAM 26. And, in step 3006, the 
microprocessor 24 sets an offset for the address of the initial 
jump table in the ROM 35 so as to update the jump table with 
the updated jump table copied in the RAM 26. This set offset 
makes it possible to use the updated jump table copied in the 
RAM 26 instead of the initial jump table stored in the ROM 35. 
Completing the processing in step 3006, the microprocessor 24 
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goes to step 3007 to execute the processing. 
[0059] 

If both corrected firmware module and jump table are 
stored in the block address n of the flash memory 22, the 
microprocessor 24 executes the processing in the next step 3007 . 
[0060] 

Fig* 12 shows a firmware operation flow when the corrected 
firm presence/absence flag of the corrected firmware management 
part 22 denotes that no corrected firmware is stored, that is, 
when no error occurs in the firmware stored in the ROM 25. 
[0061] 

In Fig. 12, at the place 251 where the module h of the 
initial firmware module 1 is called, the microprocessor 24 
refers to the initial jump table 253 to obtain the address of 
the module h. Reference numeral 253 denotes the address of the 
initial module h, so that control goes to the initial module 
h from the initial firmware module 1. 
[0062] 

Similarly, at the place 252 where the module j of the 
initial firmware module k is called, the microprocessor 24 
refers to the initial jump table 254 to obtain the address of 
the module j. Reference numeral 254 denotes the address of the 
initial module j, so that control goes to the initial module 
j from the initial firmware module k. 
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[0063] 

If the corrected firm presence/absence flag of the 
corrected firmware management part 222 denotes that a corrected 
version of the firmware is stored there, that is, when an error 
occurs in the firmware stored in the ROM 25, the firmware flow 
is the same as that shown in Fig. 8. 
[0064] 

Next, a description will be made for still another 
processing that is not included in the flowchart of the 
processings by the microprocessor 24 for executing the power-on 
processing module shown in Fig. 4 with reference to Fig. 13, 
[0065] 

At first, in step 4001, the microprocessor 24 initializes 
both microprocessor 23 and controller 21. 
[0066] 

After that, in step 4002, the microprocessor 24 transfers 
the corrected firm management part 222 denoted by the block 
address n of the flash memory 22 to the data buffer 23. A 
corrected version of the firmware stored in the flash memory 
22 is stored in the block address n. After that, the 
microprocessor 24 reads the corrected firm presence/absence 
flag of the corrected firm management part 222 transferred to 
the data buffer 23 to check whether or not both corrected firmware 
module and jump table are stored in the block address n of the 
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flash memory 22 (step 4003) . 
[0067] 

When both corrected firmware module and jump table are 
stored in the block address n of the flash memory 22, the 
microprocessor 24 goes to steps 4004. In step 4004, the 
microprocessor 24 sets an offset for the address of the initial 
jump table in the ROM 35 so as to update the jump table with 
the updated jump table stored in the flash memory 22. This set 
offset makes it possible to use the updated jump table stored 
in the flash memory 22 instead of the initial jump table stored 
in the ROM 35. Completing the processing in step 4004, the 
microprocessor 24 goes to step 4005 to execute the processing. 
[0068] 

If both corrected firmware module and jump table are 
stored in the block address n of the flash memory 22, the 
microprocessor 24 executes the processing in the next step 4 005. 
[0069] 

Fig. 14 shows a firmware operation flow when the corrected 
firm presence/absence flag of the corrected firmware management 
part 22 denotes that a corrected version of the firmware is stored, 
that is, when an error occurs in the firmware stored in the ROM 
25. In Fig. 14, the modules h and j corrected from the initial 
modules h and j are stored in the flash memory 22, since an error 
has occurred in each of. the initial modules h and j stored in 
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As described above, according to the present invention, 
it is possible to provide a low-price memory device composed 
of such a non-volatile semiconductor memory as a flash memory 
and enables the built-in firmware to be corrected easily. 
[BRIEF DESCRIPTION. OF THE DRAWINGS] 

Fig.l is a block diagram of an external memory device in 
an embodiment of the present invention; 

Fig. 2 is an internal block diagram of a chip 0 of a flash 
memory 22; 

Fig. 3 is an internal block diagram of firmware stored in 
a ROM 25; 

Fig. 4 is a flowchart of the processings of a 
microprocessor for executing a power-on processing module 
stored in the ROM 25; 

Fig. 5 is an illustration for denoting the contents in a 
RAM 26 after the processing in step 1002 in Fig. 4 is completed; 

Fig. 6 is an illustration for denoting the contents in the 
RAM 26 after the processings in steps 1005 and 1006 in Fig. 4 
are completed; 

Fig. 7 is a firmware operation flow when a corrected firm 
presence/absence flag of a corrected firmware management part 
222 denotes that no corrected version of the firmware is stored; 

Fig. 8 is a firmware operation flow when the corrected firm 
presence/absence flag of the corrected firmware management part 
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the ROM 25. In addition, an updated version of the initial jump 
table is also stored in the flash memory 22 so. as to cope with 
the address changes of: the corrected modules h and j . The flash 
memory 22 enables data stored therein to be read at random. 
[0070] 

In Fig. 14, at the place 251 where the module h of the 
initial firmware module 1 is called, the microprocessor 24 
refers to the updated jump table 223 to obtain the address of 
the module h. Reference numeral 223 denotes the address of the 
initial module h, so that control goes to the initial module 
h from the initial firmware module 1. 
[0071] ' 

Similarly, at the place 252 where the module j of the 
initial firmware module k is called, the microprocessor 24 
refers to the initial jump table 224 to obtain the address of 
the module j . Reference numeral 224 denotes the address of the 
initial module j, so that control goes to the initial module 
j from the initial firmware module k. 
[0072] 

The method for correcting the firmware shown in Fig. 13 
can omit the RAM 26 shown in Fig.l, so that it is possible to 
realize a low-price flash memory card. 
[0073] 

[EFFECT OF THE INVENTION] 
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222 denotes that a corrected version of the firmware is stored; 

Fig. 9 is a flowchart of the processings by the 
microprocessor 24 for executing the firmware after the memory 
device is powered; 

Fig .10 is another flowchart of the processings by the 
microprocessor 24 for executing the firmware after the memory 
device is powered; 

Fig. 11 is a flowchart of the processings by the 
microprocessor 24 for executing the firmware after the memory 
device is powered in another embodiment of the present 
invention; 

Fig. 12 is a firmware operation flow when the corrected 
firm presence/absence flag : of the corrected firmware management 
part 222 denotes that no corrected version of the firmware is 
stored; 

Fig. 13 is another flowchart of the processings by the 
microprocessor 24 for executing the power-on processing 
firmware module in another embodiment of the present invention; 
and 

Fig. 14 is a firmware operation flow when the corrected 
firm presence/absence flag of the corrected firmware management 
part 222 denotes that a corrected version of the firmware is 
stored; 

[DESCRIPTION OF REFERENCE NUMERALS ] 
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1... Host Computer 

2... Flash Memory Card (Memory device) 

21... Controller 

22... Flash Memory 

23... Data Buffer 

24... Microprocessor 

2 5... ROM 

2 6... RAM 
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